We apply a one-dimensional model to studies of intrinsic Schottky barriers. The semiconductor possesses two bands (s and p) and the metal has one conduction band. For the first time explicitly analytic formula for the density of states is given. An extremely accurate analytic formula (compared to numerical results) for the Fermi level position is proposed. It is shown that the Fermi level of the (covalent) semiconductor-metal interface is independent of the metal bulk parameters. Also self-consistent numerical results are presented.
Although the metal-semiconductor interface is a very active area of research it seems that there is no fully satisfactory theory [1] [2] [3] [4] [5] [6] [7] [8] , because of the enormous complexity of this stucture. This work adheres to the following philosophy. We consider the simplest model (that hopefully retains some physics of the original problem) and try to solve it as accurately as possible.
Following our previous works [9] [10] we present here new fully analytic results that shed light on the nature of the charge transfer across the interface.
In the model we study, the semi-infinite crystal is formed by cleaving the infinite crystal. The Green's functions for the cleaved crystal can be described in terms of the infinite crystal Green's function and the scattering potential introduced by the cleavage. Finally, two semi-infmite crystals are joined to form an interface.
The Hamiltonian of the one-dimensional semiconductor is given elsewhere [11]. Here we only quote the following notation for energies, hopping integrals and auxiliary quantities: The junction coupling operators are assumed in the form
In the next part of the work G0 and p0, G and p, G' and p' are used as quantities specifying the bulk, surface and the junction, respectively.
We assume that the valence band of the semiconductor is completely full and contains two electrons per atom while the semiconductor conduction band is completely empty. Before forming the interface the metal conduction band is half-filled and contains one electron per atom.
If there is no surface state then for energies in the gap we obtain fully analytic formulae for the densities of states 
T h i s p o s t u l a t e d r e l a t i o n a g r e e s w i t h numerical results with the accuracy of at least four decimal figures. The Fermi level position depends only on ratio of conduction to valence band widths of a semiconductor, Wc /wv = (1 -δL)/(1 + δL) , and is completely independent of the metal parameters (this last fact is well known experimentally). Finally, a sign of δL governs the direction of the charge transfer. We verify numerically that
In Fig. 1 we present the Fermi level position and polarization of a junction for a selected set of parameters.
The fully self-consistent procedure should include potential change due to a charge redistribution upon the junction formation. For a discrete model this potential on a given site is due to (a) a change of charge on other sites, (b) a change of charge on the same site. In the (b) case one has to introduce the Coulomb repul8ive potential8 UL (semiconductor) and UR (metal) under assumption that these quantities do not depend on the site label with respect to the interface position.
